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(57) [Claim(s)] 

[Claim 1] Resist composition which consists of polymer and ; 
olvent wtdch possess thecrosslinking agent , acid generator anc 
hydroxy group which consist of aromatic compound 
whichpossesses carbon number 1 to 6 alkoxysilyl group. 

[Claim 2] Aforementioned aromatic compound Formula (I) : 

[Chemical Formula 1] 



It is a alkoxysilyl benzene which is shown with (In Formula, as 
or R, in respective independence, thecarbon number of 
hydrogen , carbon number 1 to 5 lower alkyl group , and 
alkoxy group shows trialkoxy silyl groupof 1 to 6, but among R 
two shows trialkoxy silyl group at least. ), resist composition 
which is stated inthe Claim 1 where polymer which in addition 
possesses hydroxy group is thesilicon-containing polymer. 

[Claim 3] Pattern formation method which designates that it a 
pplies resist composition which is statedin Claim 1 or 2 on 
substrate, prebake does, exposes, p/tf 't?di bake does, 
and it develops as feature. 

[Claim 4] Pattern formation method which designates that it a 
pplies resist composition which is statedin Claim 1 or 2 on 
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substrate which applied organic polymer prebake does,exposes. 
post x^'^t? di ^ bake does, develops and pattemingdoes top 
layer, it copies to organic polymer layer of bottom layer with 
dry etching methodnext with this as mask as feature. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards resist co 
mposition and pattern formation method , it regards resist 
composition andthe pattern formation method where 
furthermore details sensitivity are high, are superiorin mass 
productivity of electronic circuit element. 

[0002] 

[Prior Art] Resist process is used from until recently in formatio 
n of electronic circuit element whichhas semiconductor element 
magnetic bubble memory element and surface bubble memory 
element or other fine pattern. Under this status, step raising of 
substrate surface due to multilayering of metallizationrecently, 
attendant upon trend to high integration of various electronic 
circuit element, isadvanced. Because of this, with conventional 
monolayer resist process satisfactory resolution has stopped 
being acquired. Forming organic resm in bottom layer, two 
layers resist method where planarization it does thesubstrate 
step, forms resist layer thin on that, copies top layer pattern to 
bottom layer thepatteming after doing only top layer, with 
oxygen plasma is examined then. This two layers resist method 
as bottom layer planarization does substrate step, can prevent 
thelight reflection from substrate, resolution can improve 
considerably from factthat in addition top layer resist can be 
made thin, in comparison with the conventional monolayer 
resist. 

[0003] 

[Problems to be Solved by the Invention] Before with top layer 
resist of two layers resist method which was inscribed because 
theoxygen plasma resistance is required, it can use 
organosilicon polymer as resist material, two layers resist of 
negative type which is based on organosilicon polymer is 
already known,the polysiloxane which possesses chloromethyl 
phenyl group and rudder polysiloxane etc which possessesthe 
methyl group are marketed. But, satisfactory you could not call 
sensitivity of resist material which usesthese organosilicon 
polymer, development of two layers resist of high sensitivity 
was desired even inregard to throughput (mass productivity) 
improvement of electronic circuit device production. 

[0004] Therefore, object of this invention oxygen plasma resis 
tance is high, with high sensitivity,it is to offer formation 
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method of resist pattern which with high productivity can 
formthe pattern in economic making use of resist composition 
which functions as the two layers resist and that. 

[0005] 

[Means to Solve the Problems] If you follow this invention, resi 
st composition which consists of polymer and thesolvent 
which possess crosslinking agent , acid generator and hydroxy 
group which consistof aromatic compound which possesses 
carbon number 1 to 6 alkoxysilyl group is offered. 

[0006] Resist composition which relates to this invention, folio 
wing to general method, appliesthe organic polymer, on 
substrate which hard bake is done, applies resist composition 
ofthe this invention, exposes ionizing radiation, ; x 
di bake (PEB) does,can develop, can form two layers pattern 
by dry etching doing bottom layer organic polymer with the 02 
plasma. 

[0007] As for resist composition which relates to this invention, 
acid occurs from theacid generator due to exposure, with this 
acid, alkoxy group of alkoxysilyl benzene candisassemble, in 
order to cause hydroxy group of polymer which possessesthe 
hydroxy group and crosslinking reaction easily, can function as 
negative type resist of the high sensitivity. 

[0008] Because with resist composition which relates to this inv 
ention it uses aromatic compoundwhich possesses alkoxysilyl 
group, as crosslinking agent because Si isincluded in crosslink* 
polymer which is acquired, 02 plasma resistance is high, 
inaddition, because 6 it has possessed alkoxy above at ieast,the 
crosslinking efficiency is high, can actualize high sensitivity. 

[0009] Regarding to this invention, you can list ionizing radiati 
on of visible light , theUV, DUV, X-ray , EB and ion beam 01 
other option as exposure light sourcewhich it uses. 

[0010] Regarding to this invention, hydroxy group-containing 
polymer which it uses, if it has possessedthe hydroxy group, is 
not something which especially is limited. In order to make 02 
plasma resistance high, it is desirable to use silicon-containing 
polymer. As that kind of polymer, for example polysiloxane , 
polysilsesquioxane and poly sill phenylene siloxane etc can 
belisted. content of hydroxy group, when obtaining practical 
sensitivity, those ofthe 3 wt% or more is desirable, in addition 
molecular weight those of 1000 to 10,000,000 extent 
isdesirable. When molecular weight is under 1000, when heat 
resistance is bad, exceeds the 10,000,000 there is a possibility 
solubility becoming bad. As solvent which is combined in 
composition of this invention, functions asthe solvent if it is 
something which, there is not a especially rule, ketone , ether 
and alcohol or other solvent can be listed generally. 
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[001 1] Crosslinking agent which is combined in resist composit 
on of this invention is not hmitedif it is a aromatic compound 
which possesses carbon number 1 to 6 alkoxysilyl group, 
especially. Formula (I) : 

[0012] 

[Chemical Formula 2] 


[0013] Alkoxysilyl benzene which is shown with (In Formula, : 
s for R, in respective independence, thecarbon number of 
hydrogen , carbon number 1 to 5 lower aikyl group , and 
alkoxy group shows trialkoxy silyl groupof 1 to 6, but among R 
two shows trialkoxy silyl group at least. ) especially is desirable 
Here, methoxy , etiioxy and phenoxy etc can be listed as the 
alkoxy group. In addition, onium salt , isocyanurate , 
nitrobenzyl ester , sulfonic acid ester and bis aryl sulfonyl 
diazomethane etc can be listed as acid generator. 

[0014] As for proportion of each component of resist composi 
tion of this invention, as for ratioof crosslinking agent / 
polymer /acid generator, 100/50 to 500/1 to 100 is desirable 
with weight basis, ftirthermore it isa preferably 100 to / 100 to 
300/5 to 30. As for especially limitation it is not can consider 
painting property etcofthe resist composition and to amount 
of solvent , can decide appropriately, but per preferably total 
composition itis a 50 to 95 wt%. 

[0015] Following to conventional general method, before maki 
ng use of specific resist pattern whichwas inscribed it can 
execute formation method of resist pattern which relates tothe 
this invention. If one example is shown, in order on substrate 
to become thickness ofthe 0.1m to 100 m depending 
upon spin coating method etc, organic resist layer is applied, 
afterdoing thermosetting , this invention resist composition in 
order to become thickness of 0.05 to 10 m ,is applied on 
this with spin coating method etc. prebake it does this with 25 
to 200 °C, electron beam after irradiating,develops it copies 
top layer resist, this top layer pattern to bottom layer with 02 - 
RIE. 

[0016] 

[Working Example(s)] This invention is explained concretely b 
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elow, with Working Example , but as forwithout being 
something which limits this invention in Working Example 
below itis not necessary to say. 

[0017] Working Example 1 

It melted these in cyclohexanone 150 parts by weight in poly 
methyl sill phenylene siloxane (Mw (average molecular weight) 
5000)10 parts by weight which possesses hydroxy group inthe 
end including 1 ,4 - bis (triethoxy silyl) benzene 5 parts by 
weight and tris (2,3-di bromo propyl) isocyanurate 0.5 parts b> 
weight, filtered with membrane filterof pore size 0. 1 m 
and made resist solution. 

[0018] On Si wafer AZ - 1350 type photoresist (Ti play corpor 
ation) was applied with film thickness of thel m , with 200 
°C 1 hour hard bake after doing, above-mentioned resistwas 
applied with film thickness of 0.2 m , with 80 °C after thel 
minute prebake, electron beam exposure was done with 
acceleration voltage 30 kV, 2 min PEB was done with the 105 
°C. Next, you developed with mixed solvent of methyl 
isobutyl ketone (MIBK) and isopropyl alcohol (IP A), did 
therinse with ethanol (EtOH). film which is acquired 1 
minute bake was done with the80 °C, with oxygen reactive ion 
etching (02 - RIE) equipment with condition of oxygen gas 
pressure 2.6 Pa , gas flow 10 seem , the imparting frequency 
13,56 MHz and applied power density 0.22 W/cm2 top layer 
pattern etching was done in bottom layer. As a result, this resist 
pattern of 0.5 m dissected with theexposure dose of 5 
C/cm2. 
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[0019] Working Example 2 
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Melting these in cyclohexanone 1 50 parts by weight in poly m 
ethyl silsesquioxane (Mw (average molecular weight)=6000)10 
parts by weight which possesses hydroxy group inthe end 
including 1,4 - bis (trimethoxy silyl) benzene 5 parts by weight 
and tris (2,3-di bromo propyl) isocyanurate 0.5 parts by weighty 
it made resist solution. On Si wafer AZ - 1350 type photoresist 
(Ti play corporation) was applied with fibn thickness of thel 
m , with 200 °C 1 hour hard bake after doing, above- 
mentioned resistwas applied with fihn thickness of 0.2 m , 
with 80 °C after thel minute prebake, electron beam exposure 
was done with acceleration voltage 30 kV, 2 min PEB was doi 
with the 105 °C. Next, you developed with mixed solvent of 
MIBK and IP A, did therinse with EtOH. film which is acquir 
1 minute bake was done with the80 °C, with 02 - RIE 
equipment top layer pattern etching was done with bottom 
layer . As a result, this resist pattern of 0.5 m dissected 
with theexposure dose of 6 C/cm2. 
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[Effects of the Invention] As above explained, it reaches point 
where desired pattern can be formedwith little exposure dose 
by using resist composition which relates to the this invention, 
place where it contributes to throughput improvement of the 
semiconductor integrated circuit or other device is very large. 


ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation. 1ST A cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 

Total English Words = 2167 


P.8 


